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A B S T R A C T
A number of psychological factors have been found to be relevant in terms of problematic use of digital devices.
Some of them may serve as risk factors, while others mean protection. The main goal of present study was to
determine user profiles and to examine differences among them based on several psychological variables using
cluster analysis. Data were collected from high school and university students via an online questionnaire from
November 2017 to January 2018 (N = 249; females: 62.2%, Mean age = 22.5 years, SD = 3.5). Based on
bivariate correlations, sensation seeking, flow and boredom proneness acted as risk factors for developing
problematic technological use. However, self-esteem, self-regulation and resilience were significant protective
factors against problematic technological use. In an effort to develop a set of profiles that would capture this
student population and their usage relative to risk, we identified four distinct user profiles through the use of
cluster analysis. The first cluster was labeled as strongly protected sensation-seekers who were more prone to
problematic use (18.5%) with moderately high levels of protection, but with the highest scores on the boredom
proneness and sensation seeking scales. The second cluster consisted of more balanced and non-vulnerable users
(26.1%), who achieved average scores on both risk and protective factors scales. The third cluster was labeled
protected, conscious users who were slightly prone to problematic use (39.8%) with lower levels of problematic
use and risk factors, and with higher levels of protective factors. The fourth cluster was labeled as strongly
problematic, unprotected users (15.7%), who achieved the highest scores of problematic use, and were the less
protected having the lowest levels of protective factors scores. We conclude that cluster analysis was suitable for
detecting differences in vulnerability to problematic Internet and smartphone use. Psychological factors, such as
sensation seeking, flow and boredom, self-esteem, self-regulation and resilience serve as useful tools for pro-
viding information to better understanding the role of risk and protective factors in the prevention of youth’s
problematic use of digital devices.
1. Introduction
Tools of modern technology, especially the Internet and smart-
phones, have become indispensable in modern life. Beyond the original
purpose of mobile phones, they offer a number of important applica-
tions that go well beyond the simple telephone call (Aboujaoude,
2010). However, in addition to these benefits, we must recognize the
unfavorable side effects and consequences that these devices have had
on interpersonal relationships, daily activities, routine of work, and our
overall physical and mental health (Choi et al., 2015; Jenaro, Flores,
Gómez-Vela, González-Gil, & Caballo, 2007; Kormas, Critselis, Janikian,
Kafetzis, & Tsitsika, 2011; Thomée, 2018). The most vulnerable age
groups for developing problematic Internet and smartphone use
typically are adolescents and young adults, especially those born be-
tween 1995 and 2012, often referred to as ‘generation Z’ (Geck, 2006;
Lemola, Perkinson-Gloor, Brand, Dewald-Kaufmann, & Grob, 2015).
More recently, younger children also appear to suffer from the same
problems that their older counterparts have been reporting (Yadav &
Chakraborty, 2017). Despite an ever increasing number of studies fo-
cusing on problematic digital device use, there continues to be a lack of
specific ones highlighting the most and least vulnerable groups of
young people.
1.1. Problematic Internet and smartphone use
Studies apply the terms ‘addiction’ and ‘problematic use’
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alternatively; we use ‘problematic Internet use’ (PIU) and ‘problematic
smartphone use’ (PSU) as suggested by Shapira, Goldsmith, Keck,
Khosla, and McElroy (2000); Demetrovics, Szeredi, and Nyikos (2004);
Wolniewicz, Tiamiyu, Weeks, and Elhai (2018). Problematic use can be
defined as a maladaptive preoccupation with the Internet or smart-
phone, which causes distress or a wide range of impairments without a
psychiatric disorder (Chang & Hung, 2012; Shapira et al., 2000). In this
study, the term ‘problematic use’ is introduced because it draws at-
tention to the negative consequences of overuse without pathologizing
the phenomenon.
These types of problematic use have six core symptoms: salience,
mood modification, tolerance, withdrawal, conflict and relapse
(Griffiths, 2005; Kim & Hodgins, 2018). Although there is a close as-
sociation between Internet and smartphone use and addictions (Mok
et al., 2014), there are a number of differences as well in both the types
of applications and their influencing factors (Choi et al., 2015; Lin,
Chang, Lee, Tseng, & Kuo, 2014).
Due to differences in measurements, there is a lack of reliable data
on global prevalence of these behavioral addictions and estimates vary
considerably across both researchers and countries. Worldwide, the
prevalence of PIU and PSU among youth has been observed to range
between 1 and 38 percent (Chang & Hung, 2012; Chen et al., 2017). As
expected, the biggest challenge is prevention, particularly since some
people can avoid the dangers of a digital environment, while others are
prone to exaggerated and problematic use. As such, we argue that the
key to prevention is to detect which factors may contribute to an ele-
vated risk and while at the same time, identifying factors that would
provide some protection against the harm in usage.
1.2. Risk and protective factors of problematic use
In order to understand problematic use and the tools needed to
develop effective prevention and treatment, a comprehensive knowl-
edge of possible risk and protective factors and their relationship to
usage is essential. The risk and protective factors framework provides a
mechanism for investigating the variations in problematic behaviors
among youth and vulnerable groups (Jessor, 1991). Using this ex-
planatory schema, special emphasis can be placed on protection in
practice; even when risk factors are found to be resistant to change,
protective factors can be introduced to help neutralize or minimize the
negative effects of risk. Besides earlier studies on substance use and
mental health problems (e.g., Cairns, Yap, Pilkington, & Jorm, 2014;
Stone, Becker, Huber, & Catalano, 2012); currently, there are a number
of research studies that describe the identification of risk and protective
factors for problematic Internet and smartphone use (e.g., Choi et al.,
2015; Koo & Kwon, 2014). As Jessor (1991) suggested, this conceptual
framework can facilitate action in the arena of youth risk when research
involves recent developments in behavioral epidemiology and social-
developmental psychology related to the specific behavioral problem.
Therefore, we have applied in our research those psychological risk and
protective factors previously justified as relevant variables in terms of
problematic Internet and smartphone use among this age group.
Besides genetic predisposition to addictions, there are several psy-
chological factors that may be relevant in terms of problematic use of
digital devices. In terms of risk factors, boredom has been found to be a
significant trigger for intensive Internet use, which may lead to pro-
blematic Internet using behavior (Wang, 2018). When the level of ac-
tivities do not reach the optimal arousal, the likelihood of boredom
proneness is elevated and this is particularly true for those who ori-
ginally report higher arousal levels (Chou, Chang, & Yen, 2018). Not
surprisingly, boredom is closely related to sensation seeking as another
risk factor, which is an important correlate of problematic use of digital
devices for youth (Kara, 2019). Both boredom and sensation seeking
have been found to be important correlates of mobile phone addiction
in a study of teenagers and young adults ranging in age from 14 to 28
(Leung, 2008). Sensation seeking was found to be one of the early key
factors of Internet addiction – similar to other addictions – primarily
due to its direct link to the system of immediate reward (Lavin, Marvin,
McLarney, Nola, & Scott, 1999). This may lead to youth’s tendency
toward novelty and sensation seeking, and in turn, producing elevated
risk taking.
Besides boredom and sensation, flow experiences may also be linked
to Internet and smartphone activities. Although experiencing flow has
many psychological benefits, Internet flow experiences elevate the
likelihood of prolonged website use which may contribute to proble-
matic use (Rettie, 2001). In a study series focused on a number of
psychological factors, researchers found that flow directly contributed
to problematic Internet use. In addition, both flow and sensation
seeking were indirectly related to problematic use through important
activities on preferred websites (Kim & Davis, 2009).
Beyond these psychological risk factors, due to neurodevelopmental
changes (namely, a discrepancy between the development of neocortex
and the limbic system), young people sometimes tend to be low in self-
regulation; not surprisingly, self-control and emotional regulation may
also be associated with increased Internet use. Using a sample of
Chinese adolescents, researchers found that lower levels of self-esteem
and self-regulation were related to problematic Internet use (Mei, Yau,
Chai, Guo, & Potenza, 2016). In another study, self-regulation was
found to be a significant negative correlate of problematic mobile
phone use (Coyne, Stockdale, & Summers, 2019). Thus, these psycho-
logical variables may serve as protection, similar to resilience which
was also found to be negatively related to smartphone addiction (Kim
et al., 2014). In another study, resilience dampened the positive re-
lationship between stress and problematic social networking site usage,
the most addictive Internet tool (Hou et al., 2017).
These psychological factors not only have special relevance for
youth, but also are closely interrelated due to the neurodevelopmental
processes during adolescence and young adulthood; therefore, it seems
likely that we could cluster them into groups based on a set of inter-
relationships. For practical purposes, we propose the use of cluster
analysis which can provide useful categories of groups in terms of
vulnerability based on risk and protective factors.
1.3. Youth clusters by problematic use
Research on different user profiles and their characteristics related
to problematic Internet and smartphone use is difficult to find. At
present, we were only able to find a few studies reporting information
about clustering users. Using the short version of Young's Internet
Addiction Test (Pawlikowski, Altstötter-Gleich, & Brand, 2013), Gamito
et al. (2016) identified two groups among Portuguese youth
(N = 2617) based on their usage pattern: A minority of ‘high-frequency
users’ with higher scores on Young’s scale, and a majority of ‘low-fre-
quency users’ with lower scores on Young’s scale. The two clusters
differed in specific activities which suggested that previous findings
regarding problematic use was associated with specific online activities
rather than with the Internet as the digital environment.
In a recent Turkish study (Kayri & Günüç, 2016) researchers dis-
cussed the possible impact of different socioeconomic levels on pro-
blematic use. Youth (N = 453) were divided into two groups according
to their reported socioeconomic level. Both samples were divided into
three clusters based on their similarities of addiction levels: not ad-
dicted, at risk, and addicted. Prevalence of problematic use was highest
among students with high socioeconomic level (26.7%), while this
number was much lower (9.1%) in the group of youth with lower so-
cioeconomic status.
In a longitudinal study conducted by Taushanov and Berchtold
(2018), Swiss youth (N = 185) were clustered along their level of
emotional well-being, body mass index, gender, and education track.
The Markovian-based hidden mixture transition distribution (HMTD)
model yielded four groups: ‘group 1′ with average volatility and PIU
level, ‘group 2′ with relatively low scores and variability, ‘group 3′ with
H. Kiss, et al. Children and Youth Services Review 108 (2020) 104612
2
very low variability and a constantly diminishing PIU score, and ‘group
4′ with more complex trajectories and variability. They were no in
correlation with age.
Using hierarchical and K-means cluster analysis techniques Vaghefi
and Lapointe (2016) investigated users’ liability to IT (Information
Technology) addiction and developed a typology of smartphone users.
They analyzed the data of 182 students from North America. Their work
found five distinct types of users defined according to individual
characteristics and those user profiles included: addict, fanatic, highly
engaged, regular, and thoughtful.
1.4. Study goals
To the best of our knowledge no previous studies have applied
cluster analysis using risk and protective variables which are especially
relevant for youth. The literature above suggests that several factors
may contribute to problematic use; however, not all of them have been
tested yet in a risk and protection model. Knowing the most common
user profiles and their features can help with early prevention, inter-
vention, and later treatment as well. Therefore, a central research aim
of the present study was to address the following question: How can we
describe the different cluster profiles of technological users along the
lines of psychological variables such as boredom proneness, sensation
seeking, flow, self-esteem, self-regulation, and resilience? In addition, a
second research aim of our study was designed to address the following
question: How can we detect whether there are differences in the
cluster profiles across different demographic factors?
2. Material and methods
2.1. Participants and procedure
The study was based on a convenience sample using an online self-
reported questionnaire. Participants were recruited via an online
questionnaire package hosted on typeform.com between the months of
November 2017 to January 2018. We used the free online version of
this survey creator website to collect our data. The public link was
shared on websites and on special Internet communication platforms
that are popular among those who represent our targeted population
(e.g., Facebook, Instagram, and others). Respondents were informed
about the details of the study and their consent was obtained.
Participation was voluntary and confidential. The study protocol was
approved by the Institutional Review Board of the Doctoral School of
Education, University of Szeged, in accordance with the Helsinki
Declaration. Our sample consisted of 249 Hungarian youth (age ranging
from 14 to 28; mean age: 22.5 years). WHO defines 'Adolescents' as
individuals in the 10–19 years age group and 'Youth' as the 15–24 year
age group, while 'Young People' covers the age range 10–24 years.
However, several UN entities, instruments and regional organizations
have somewhat different definitions of youth, up to 32 or 35 years1.
Therefore, we decided to use this term for this sample of wide age
range. Of the sampled youth, 94 were males (37.8%) and 155 were
females (62.2%). Estimated time to complete the questionnaire was
approximately 20–25 min. Since we required that all questions needed
to be answered in completion and the completed survey could not be
submitted without everything completed, there were no missing data in
the study.
2.2. Measures
The self-administered online questionnaire package included de-
mographic data, questions about online usage and length of time, and
eight scales assessing problematic Internet use (PIU), problematic
smartphone use (PSU), sensation seeking, self-esteem, self-regulation,
flow, resilience and boredom proneness. Social and demographic data
were collected including: respondent’s age (in years), gender
(males = 1), schooling (high school; college/university), self-assessed
SES (lower class; lower-middle class; middle class; upper-middle class;
upper class) and family structure (two-parent family; one-parent fa-
mily).
2.2.1. Smartphone addiction Inventory (SPAI)
We measured the level of problematic smartphone use by the
Hungarian version (Csibi, Demetrovics, & Szabó, 2017) of Smartphone
Addiction Inventory (SPAI, Lin et al., 2014). It contains 26 items (e.g.,
“I try to spend less time on smartphone, but the efforts were in vain.”)
with response options on a six-point Likert-scale ranging from 1
(strongly disagree) to 6 (strongly agree). The scale was reliable with a
Cronbach’s alpha coefficient = 0.91.
2.2.2. Problematic Internet use questionnaire (PIU-Q)
Problematic Internet use was assessed using the Hungarian version
of the 18-item Problematic Internet Use Questionnaire (PIU-Q) devel-
oped by Demetrovics et al. (2004), Demetrovics, Szeredi, and Rózsa
(2008). In this case, participants had to rate all items on a five-point
Likert-scale ranging from 1 (never) to 5 (always), for example: “How
often do you spend time online when you’d rather sleep?” The scale was
reliable with a Cronbach’s alpha coefficient = 0.88.
2.2.3. Brief sensation seeking scale (BSSS-8)
Sensation seeking was measured by using the Hungarian version
(Mayer, Lukács, & Pauer, 2012) of the 8-item Brief Sensation Seeking
Scale (BSSS-8, Hoyle, Stephenson, Palmgreen, Lorch, & Donohew,
2002). Respondents could answer on a five-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree). It contains
statements like “I would love to have new and exciting experiences,
even if they are illegal.” The scale was reliable with a Cronbach’s
alpha = 0.78.
2.2.4. Rosenberg Self-esteem scale
Rosenberg’s Self-esteem Scale is a 10-item scale that measures
global self-worth by measuring both positive and negative feelings
about the self (Rosenberg, 1965). We applied the Hungarian version in
our study (Sallay, Martos, Földvári, Szabó, & Ittzés, 2014). All items had
to be answered on a four-point Likert scale ranging from 1 (strongly
disagree) to 4 (strongly agree) (e.g., “I am able to do things as well as
most other people.”) The scale was reliable with a Cronbach’s
alpha = 0.90.
2.2.5. Self-regulation scale
We explored respondents’ self-regulation level by applying the
Hungarian version of the 7-item Self-Regulation Scale (Luszczynska,
Diehl, Gutiérrez-Dona, Kuusinen, & Schwarzer, 2004). Items like “If an
activity requires a problem-oriented attitude, I can control my feelings”
had to be rated on a four-point Likert scale ranging from 1 (strongly
disagree) to 4 (strongly agree). The scale was reliable with a Cronbach’s
alpha = 0.84.
2.2.6. Flow State questionnaire
Flow was measured by the Hungarian validated version of the 20-
item Flow State Questionnaire (Magyaródi, Nagy, Soltész, Mózes, &
Oláh, 2013a, 2013b). Participants were asked to think about an online
activity they like and rate all items on a five-point Likert-scale ranging
from 1 (absolutely false) to 5 (absolutely true), for example: “Time
passed faster than I thought it did.” The scale was reliable with a
Cronbach’s alpha = 0.89.
1 https://www.un.org/esa/socdev/documents/youth/fact-sheets/youth-
definition.pdf.
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2.2.7. 10-item Connor-Davidson resilience scale (CD-RISC)
The shortened Hungarian version (Járai et al., 2015) of the original
25-item Connor-Davidson Resilience Scale (CD-RISC) (Connor &
Davidson, 2003) contains 10 items (Campbell-Sills & Stein, 2007) such
as “Coping with stress can strengthen me.” Each item was rated on a
five-point Likert scale from 0 (not true at all) to 4 (true nearly all the
time). The scale was reliable with a Cronbach’s alpha = 0.84.
2.2.8. Boredom proneness scale (BPS)
Boredom proneness was measured by the Hungarian version of
Boredom Proneness Scale (Farmer & Sundberg, 1986) which consists of
28 items like “Time always seems to be passing slowly.” All items had to
be answered on a seven-point Likert-scale ranging from 1 (strongly
disagree) to 4 (strongly agree). The scale was reliable with a Cronbach’s
alpha = 0.71.
2.3. Analytical strategy
After data collection, IBM SPSS version 24 for Windows software
was used for analyzing the data. Besides descriptive statistics (such as
means, standard deviations, z-scores) and bivariate correlations, a K-
means (nonhierarchical) cluster analysis was performed in order help in
identifying user profiles based on the level of problematic technological
use and the selected psychological variables. First, we performed this
analysis on a random selection of half the sample and then on the other
half of the sample, and the number of clusters was confirmed using a
series of ANOVA tests. This type of cluster method has a distance-based
clustering algorithm, in which the distance is used as a measure of si-
milarity. The significant level of acceptance was 0.05.
2.4. Ethics in publishing
Every participant was informed about the study’s background and
that participation was voluntary. As noted earlier, our work was ap-
proved and is in accordance with the Declaration of Helsinki and the
local ethical commission which approved the study.
3. Results
3.1. Characteristics of the selected scales: descriptive statistics and bivariate
relationships
Table 1 displays alpha reliabilities (along with the diagonal), bi-
variate correlations, ranges, maximum possible scores, means and
standard deviations of problematic use and all psychological scales.
Cronbach’s alpha coefficients varied from 0.71 to 0.91, therefore we
can conclude that our instruments were all found to be in an acceptable
range of reliability.
Directions of the bivariate correlations were consistent with pre-
vious studies (Elhai et al., 2017; Geng, Han, Gao, Jou, & Huang, 2018;
Robertson, Yan, & Rapoza, 2018; Wang et al., 2018). As we expected,
sensation seeking (rPSU = 0.196, p < .01), flow (rPSU = 0.168,
p < .01) and boredom proneness (rPSU = 0.271, p < .01) had sig-
nificant and positive correlations with problematic Internet and
smartphone use. Thus, these psychological variables may act as risk
factors in developing problematic smartphone and Internet use. Based
on their significant and negative relations, self-esteem (rPIU = -0.188,
p < .01), self-regulation (rPIU = −0.283, p < .01) and resilience
(rPIU = −0.274, p < .01) could be considered protective factors.
Participants in the present study reported moderate levels of pro-
blematic smartphone (M = 54.99; SD = 19.25) and Internet usage
(M = 34.86; SD = 10.06), sensation seeking (M = 24.70; SD = 6.54),
resilience (M = 27.64; SD = 6.57) and boredom proneness
(M = 101.90; SD = 16.90). Additionally, participants reported rela-
tively high levels of self-esteem (M = 29.81; SD = 6.35), self-regula-
tion (M = 19.82; SD = 4.13) and flow (M = 77.58; SD = 10.76).
3.2. K-means clustering
In order to determine user profiles according to the level of pro-
blematic use and the selected psychological variables, we conducted a
K-means cluster analysis. First, hierarchical cluster analysis was used to
check for outliers and to help determine what would be the optimal
number of clusters (based on the agglomeration schedule and dendo-
gram). Then we conducted K-means cluster analysis for categorization
of the students since our sample size was suitable to this method
(Kassambara, 2017). Table 2 includes means, standard deviations, z-
scores and F-values of the four clusters, while Fig. 1 represents cluster
profiles based on z-scores. F-values suggest that all clusters are well-
separated along all variables, especially along risk factors such as sen-
sation seeking, flow and boredom proneness.
The first group (CLUSTER 1) was labeled as strongly protected, pro-
blematic sensation seekers (18.48%, n = 46) who were prone to pro-
blematic use. Their protection is based on the moderately high level of
self-esteem, resilience and self-regulation. We found the highest scores
of boredom proneness and sensation seeking in this group compared to
any of the other groups. These characteristics partly determine the re-
spondents’ proneness to problematic use.
CLUSTER 2 was the group of not vulnerable, balanced users (26.10%,
n = 65). Participants in this group achieved average scores on scales of
both risk (like sensation seeking and boredom proneness) and protec-
tive factors (like self-regulation and resilience).
Table 1
Correlations, alpha coefficients and descriptive statistics for study variables (N = 249).
PSU PIU SS SE SR Flow Res BP
PSU (0.91) – – – – – – –
PIU 0.66** (0.88) – – – – – –
SS 0.196** 0.057 (0.78) – – – – –
SE −0.093 −0.188** 0.159* (0.90) – – – –
SR −0.208** −0.283** 0.029 0.378** (0.84) – – –
Flow 0.168** 0.125* 0.051 0.088 0.093 (0.89) – –
Res −0.085 −0.274** 0.353** 0.599** 0.430** 0.140* (0.84) –
BP 0.271** 0.160* 0.245** −0.121 −0.065 0.177** 0.096 (0.71)
Range 1–6 1–5 1–5 1–4 1–4 1–5 0–4 1–7
Max 156 90 40 40 28 100 50 196
Mean 54.99 34.86 24.70 29.81 19.82 77.58 27.64 101.90
SD 19.25 10.06 6.54 6.35 4.13 10.76 6.57 16.90
Note. PSU = problematic smartphone use; PIU = problematic Internet use; SS = sensation seeking; SE = self-esteem; SR = self-regulation; Res = resilience;
BP = boredom proneness; Alpha values on the diagonal and correlation coefficients below diagonal.
* p < .05.
** p < .01.
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The third group (CLUSTER 3) was labeled as the group of protected,
conscious users (39.76%, n = 99). These youths were slightly prone to
problematic use. This cluster contained the largest proportion of our
sample. Low levels of problematic use, sensation seeking and boredom
proneness were contributing to protection and consciousness. In par-
allel, higher scores of protective factors like self-esteem, self-regulation
and resilience may also play some role in the overall behavior of group
members.
CLUSTER 4 was the group of strongly problematic, unprotected users
(15.66%, n = 39). Participants in this cluster had the highest scores of
problematic Internet and smartphone use, while they seem less
protected according to reporting the lowest levels of protective factors
such as self-esteem, self-regulation and resilience.
3.3. Sociodemographic differences in cluster profiles
Using Chi-square tests (Table 3) and ANOVA (Table 4) we did not
find any significant relationships among the clusters with most socio-
demographic variables (gender, self-assessed socioeconomic status, fa-
mily structure, type of school), except for age where we found that the
cluster of problematic users was typically characterized as younger
users [F(3,245) = 3,747, p < 0,05].
Table 2
Means, SD, z-scores and F-test for the user clusters (N = 249).
CLUSTER 1
mean (SD)
z-score
CLUSTER 2
mean (SD)
z-score
CLUSTER 3
Mean (SD)
z-score
CLUSTER 4
mean (SD)
z-score
F-value
Problematic smartphone use 69.80
(11.31)
0.76
38.71
(7.95)
−0.84
47.79
(10.49)
−0.37
82.95
(14.84)
0.45
177.5***
Problematic Internet use 38.63
(7.78)
0.37
28.66
(6.60)
−0.62
32.22
(8.51)
−0.26
47.46
(8.03)
1.25
54.4***
Sensation seeking 28.24
(6.22)
0.54
24.77
(7.42)
0.10
22.96
(6.07)
−0.27
24.85
(4.78)
0.02
7.35***
Self-esteem 29.33
(6.36)
−0.08
29.9
(6.28)
0.02
30.92
(5.83)
0.17
27.36
(7.13)
−0.38
3.12*
Self-regulation 19.22
(3.85)
−0.15
20.18
(3.96)
0.09
20.45
(3.87)
0.15
18.33
(5.00)
−0.36
3.02*
Flow 82.74
(9.14)
0.48
73.18
(12.25)
−0.41
78.34
(9.99)
0.07
76.87
(8.89)
−0.06
7.98***
Resilience 29.09
(6.44)
0.22
28.88
(7.07)
0.19
27.42
(5.96)
−0.03
24.41
(6.44)
−0.49
4.9**
Boredom proneness 123.59
(12.63)
1.28
108.60
(11.70)
0.40
88.40
(8.43)
−0.80
99.41
(11.60)
−0.15
124.9***
Name of clusters Strongly protected problematic
sensation seekers
Not vulnerable, balanced
users
Protected, conscious
users
Strongly problematic,
unprotected users
Percentage (n) 18.48% (46) 26.10% (65) 39.76% (99) 15.66% (39)
* p < .05.
** p < .01.
*** p < .001.
Fig. 1. User cluster profiles based on z-
scores Note. PSU = problematic smart-
phone use; PIU = problematic Internet use;
SS = sensation seeking; SE = self-esteem;
SR = self-regulation; Res = resilience;
BP = boredom proneness. Cluster
1 = strongly protected, problematic sensa-
tion seekers; Cluster 2 = not vulnerable,
balanced users; Cluster 3 = protected,
conscious users; Cluster 4 = strongly pro-
blematic, unprotected users.
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4. Discussion
This study was interested in investigating user profiles to examine
differences among different user groups by means of psychological
variables such as boredom proneness, flow, resilience, self-esteem, self-
regulation and sensation seeking. These psychological variables pre-
viously seemed to have a special relevance to youth in relation to digital
behavior (e.g., Kara, 2019; Mei et al., 2016; Wang, 2018). As far as we
know, this is the first study examining these types of problematic use of
digital devices together with psychological risk and protective factors
variables among youth to understand different user profiles.
In our research, four user profiles emerged using K-means cluster
analysis. Applying the conceptual framework of risk and protective
factors (Jessor, 1991), we have identified a number of specific re-
lationships between groups of young Internet users and varying levels
of vulnerability and protection. These levels of vulnerability, together
with the availability of protection, would make it possible to con-
centrate not only on problems associated with use, but also on possible
solutions. Therefore, we believe the description of these user profiles
could be instrumental in establishing and developing prevention and
intervention programs that target problematic Internet and smartphone
users across similar age groups.
The biggest portion of the sample (approximately 40%) belonged to
the cluster which consisted of users who were moderately at risk for
problematic use; however, they do not use the online world for sensa-
tion-seeking but for other reasons like studying, searching information,
and instant messaging. There are several studies which discuss the
harms and benefits of different contexts of Internet and smartphone use,
and it is clear that people using the online space for educational and
work-related purposes have lower risks to engage in addictive behavior
compared to those who visited the Internet for entertainment and social
activities (Akar, 2015; Karacic & Oreskovic, 2017). In addition, these
youths also seemed to have the highest level of self-esteem and self-
regulation that likely are acting as protective factors in the case of
problematic use (Coyne et al., 2019; Mei et al., 2016). Therefore, we
named this group as protected, conscious users who were slightly prone
to problematic use. As previous studies suggest, increased self-esteem
and self-regulation enable users to control their online time effectively,
thus, they can avoid the addictive potential of the digital environment
(Koo & Kwon, 2014). In this regard, strengthening the level of these
psychological factors might be considered an essential part of any
prevention and intervention efforts as well.
It was promising that the balanced, not vulnerable users belonged to
the second largest group (approximately 26%). The participants in this
cluster had the lowest scores on the scales of problematic use for both
Internet and smartphone, and moderated levels of boredom proneness
and sensation seeking. However, they could balance these features by
higher levels of self-esteem and self-regulation. These results are in
accordance with other researchers’ findings regarding the role of pro-
tective factors and their impact on user behavior (Kim & Davis, 2009;
Mei et al., 2016).
Another cluster (approximately 18%) included those sensation
seekers who were strongly protected but prone to problematic use.
These users were highly motivated by getting new experiences and
excitements in order to use specific online platforms. As we assumed
based on previous research (Kara, 2019; Lavin et al., 1999; Shi, Chen, &
Tian, 2011), sensation seeking had a major role in developing excessive
and problematic use. Furthermore, members of this cluster scored the
highest level on the scales of flow and boredom proneness. Together
with the concept of sensation seeking, these risk factors were strongly
interrelated with one other (Elhai et al., 2017; Rettie, 2001). Protection
was also present in the form of higher level of resilience, and seemed to
play a protective role exclusively among users reporting greater vul-
nerability. Previous researchers reported resilience as protective factor
(Kim et al., 2014; Robertson et al., 2018), but we found that self-esteem
and self-regulation had a more decisive role than resilience.
Table 3
Cluster categorization relative to certain sociodemographic variables (N = 249).
Strongly protected problematic sensation
seekers (%)
Not vulnerable, balanced users
(%)
Protected, conscious users
(%)
Strongly problematic, unprotected
users (%)
Gender
Males 20.2 27.7 36.2 16.0
Females 17.4 25.2 41.9 15.5
Pearson Chi-square = 0.83 (N.S.)
SES self-assessment
Lower/lower-middle class 27.8 24.1 31.5 16.7
Middle class 15.3 27.3 41.3 16.0
Upper/upper-middle class 17.8 24.4 44.4 13.3
Pearson Chi-square = 5.04 (N.S.)
Family structure
Two parents 18.0 26.2 40.1 15.7
One parent 18.9 25.7 39.2 16.2
Pearson Chi-square = 0.99 (N.S.)
Type of school
High school 19.3 28.1 31.6 21.1
College/university 18.4 25.8 41.2 13.7
Pearson Chi-square = 0.41 (N.S.)
Note. Chi-square test. No significant differences were justified.
Table 4
Cluster categorization relative to students’ age (N = 249).
Strongly protected problematic sensation seekers
Mean (S.D.)
Not vulnerable, balanced users
Mean (S.D.)
Protected, conscious users
Mean (S.D.)
Strongly problematic, unprotected users
Mean (S.D.)
Age
F-value = 3.24*
22.15 (3.42) 23.05 (3.86) 22.93 (3.32) 20.95 (3.55)
Note. ANOVA.
* p < .05.
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Finally, the last cluster (approximately 16%) was the group of
strongly problematic, unprotected users who had the highest scores of
problematic use, while they scored very low on the scales of self-es-
teem, self-regulation and resilience. These users were not merely vul-
nerable, but at risk for higher levels of problematic use due to the lack
of protection. In addition, younger peers were more likely to found in
this unprotected group; indicating the tendency that recently proble-
matic usage can start at an earlier age due to premature digital socia-
lization among young children (Yadav & Chakraborty, 2017).
The limited statistical significance among sociodemographic vari-
ables may highlight the universality of digital device use: the Internet
has become so widespread and certainly one of the most rapidly
adopted technologies in the history of humanity, particularly among
youth (see e.g., Firth et al., 2019). Youth tend to be present in the
online world regardless of gender or socioeconomic background
(Mitchell & Hussain, 2018). Similar to other findings (e.g., Mitchell &
Hussain, 2018), our results also suggest that age seems to be a sig-
nificant negative predictor of problematic use, namely, younger people
are more likely to display symptoms of problematic use in digital de-
vices. These results underline the risk that younger groups may ex-
perience with higher levels vulnerability to problematic digital device
use (Yadav & Chakraborty, 2017).
Overall, findings from the present research suggest the following:
(1) among the psychological variables, there were positive correlations
between problematic Internet and smartphone use and the risk factors,
and negative correlations with protective ones in this sample of
Hungarian youth; (2) sensation seeking plays a major role in developing
problematic behavior; (3) boredom proneness and flow experience
during connection to the Internet contribute to youth’s elevated levels
of vulnerability; and (4) higher levels of self-esteem and self-regulation
were important protective factors among users, while resilience played
a lesser role in relationship to problematic use.
In summary, our work provides clear evidence of the protective role
of self-esteem, self-regulation and resilience, and the fact that sensation
seeking, boredom proneness and flow are significant risk factors for
developing problematic Internet and smartphone use. These results also
support the applicability of cluster analysis in detecting levels of vul-
nerability for the most potential problematic users of youth compared
to those who seem protected.
Beyond the importance of these findings and the underlying work
on technological usage and its risks for youth, our work has some im-
portant limitations are worth noting. Because of the small sample size
and the cross-sectional design, our results cannot provide any cause-
and-effect relationships. More studies are needed with longitudinal
design and well-defined study populations in order to draw valid con-
clusions about the mechanisms and causal effects of risk and protective
factors and their impact on problematic use. We recognize the ongoing
debate about online sampling and whether it is suitable for some stu-
dies (e.g., reliable prevalence rate). In the case of problematic use, it has
been noted to be a valid and reliable platform since youth prefer this
form when it comes to responding to surveys compared to the paper
and pencil method (Ward, Clark, Zabriskie, & Morris, 2012). Likewise,
using an online convenience sample, respondents are usually motivated
to find and fill out the questionnaire completely (Bornstein, Jager, &
Putnick, 2013).
We also recognize that another limitation of this study is the use of
self-reported data to determine problematic use and psychological cir-
cumstances and behavior. Therefore, results could be impacted by re-
call bias and response-style bias as it is typically found in similar sur-
veys, while self-reported data collection among young people was
found to be valid and useful (Knäuper et al., 2016). Due to the online
convenience sampling in a specific cultural context, generalizability of
our study may be limited.
Finally, we examined a rather limited number of risk and protective
factors in the current research and additional studies are needed to
explore other potential factors and their role in better understanding
problematic technological use among youth. Future studies may also be
focused more on youth’s mental well-being as a broader context to
understanding Internet and smartphone use as well. Despite these
limitations, the results of our study have important implications for
future research in helping to develop a clearer picture regarding risk
and protective status of youth.
As to the practical implications of this work, prevention and treat-
ment of problematic use should consider including strengthening and
developing a range of psychological skills including self-esteem, self-
regulation and resilience, and finding other tools to prevent boredom.
Our cluster model suggests that for those who were identified as pro-
blematic users without the necessary protection, there is a need for
special skills training. For example, Lim, Bae, and Kim (2004) in-
troduced a training model that aimed to address problematic Internet
use in schools by increasing awareness about its negative consequences,
and to help students with developing proper self-regulation skills. This
model is composed of three modules: learning activities about proble-
matic use, prevention-related educational materials and preventive
activities. In another example, Neverkovich et al. (2018) established a
prevention program with three main objectives, of which formation of
young students’ personal life attitudes and values like self-esteem that
were needed to determine their social and professional development
outside the digital environment. Shubnikova, Khuziakhmetov, and
Khanolainen (2017) developed a program of youth’s personality resi-
lience formation that consists of training sessions aimed at creating an
adaptive coping model and increased personal resources such as resi-
lience. According to the work of Zhou, Zhang, Liu, and Wang (2017),
developing problem solving skills, emotional control and toughness
may be the part of such intervention. Recognizing any underlying issues
that may negatively impact the level of the abovementioned psycho-
logical skills, could also support the prevention of becoming proble-
matic user. Among the available prevention and intervention tools, we
might also recommend cognitive-behavioral methods to modify the
attitudes of young people towards their digital devices not only for
those who are problematic users but for everyone to maintain a con-
scious use; this way of intervention is supported by a number of re-
searchers (e.g., Czincz & Hechanova, 2009; Malak, 2018).
Moreover, we believe that it is important to encourage young people
to engage in alternative leisure activities and strategies related to en-
tertainment, especially those with high level of sensation seeking and
boredom. Recreation forms such as music, art and exercise may also
provide appropriate strategies for professional intervention among
those youth experiencing leisure time problems, thus helping to de-
crease problematic digital device use (Kim, 2013). As an example of this
intervention, Liao (2011) showed that sports and outdoor recreation
can be a useful intervention in preventing and treating problematic
Internet and smartphone use: students who did some kind of sport or
recreation tend to report fewer problematic use behaviors compared to
those students who did not engage in sport or outdoor recreation. While
the Internet and smartphone often consume the Z generation, there are
important alternatives to help mitigate and reduce this overwhelming
influence that continues to be highlighted as a problem. Technology is
not the problem, rather it seems to be more about how we choose to
introduce, regulate, and provide access to our youth that needs closer
examination.
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